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TTROS 

OOES 

DMSP 

T.ANDSAT 



- TIROS • N/NOM • 
Okmtional Satellitc SvmN 




The Inproved TIROS Operational Satellite (ITOS) was the second generation 
of the NOAA operational polar->orbltlng satellites. To Is series served the 
nation's environmental needs from October 1972, untx'* March 1979, when the 
last ITOS satellite (NOAA->9) was put on "stand-by duty'*. 

The third generation system, called TIROS-N, provides several technologiesl 
advances over ITOS, Specifically, they are: 

- Higher resolution, day and night cloud cover observation on a local and 
global scale. 

“ Improved observations of vertical temperature and water vapor profiles 
on a global scale. 

“ A high capacity data collection and platform location system. 

Launch Dates: 

- TIROS-N was launched on October 13, 197&« 

- NOAA- A was launched on June 27, 1979* 

Future Launch Dates: 

- NOAA-B In April 1980, NOAA-C In February 1981, NOAA-D in April 1982, 

NOAA-E in February 1983, NOAA-F In April 1984* and NOAA-0 in February 1983. 


This will make a total of eight meterologlcal satellites planned for the 
TIROS-N Series through 1935. 



SATELLITE DATA 


« 


Inclination/Position : 

Orbit"TypeI 

0RBiT8“pER"DAYl 

bcPECTEO OPERi^i^L^U^fTME: 

Sensm^SystensI * 


TIROS-Ns 550 HILE8 
NOAA-At 517 MILES 


99 * 

I mtm mmm mm mw mm mm 

. — SiJS. £?^L Z.§St§I!!9!S9S3!*_ _ 

1-4.2 

•• •• MM «^M MM MM «^M MM MM ^M fl 

Two (2) to four (4) years per satellite. 


• TM AdvAAcetf Very High ReselMtlon lUdtoaeter (/WNRH). 

- The TIHOS OptratiOMi Vertical Sounder (TOVS). 

• The Data Collection Systas (DCS). 

- The Space Cnvlronsental Honitor (SEM). 


provides data for instantaneous (real-tlee) transalsslon and for storage on the setelllto dioltol tM 
reco75?s for later (delay-tine) playback. The AVHM has four operational dataTen»iniM Mdn: * ^ 

- Tlie AutMtic Picture Transaisslon (APT) node provIdM InsUntaneous (roel-ttnel. Hnewif.sfMt 

**®*'J***^ receiving station. Resolution Is 4 kn of visible and Infrared data with a special on^*^ 
board conMter foMt to renove panoranic distortion and convert resolution fron llue t“d to 

- Toe High Resolution Picture Transnission (NRPT) node provides instantaneous (real-tinel llne.or..c«M 
reception to a^ Mr lihrite. systen cMstible. receiving sUtlon. Resolution Is I kn (at nadir) In all cbOMls. 

provides on-board recording for later playback (delay-tine) of a 
continuous global o^it. Playback data can be received only at designated recelvino stations. Special no hoard 
conputers convert the resolution fron 1 to to 4 to In all channelt. ** on-ooard 

provides on-board recording and later playback (delay-tine) of selected 
KPiSirriII*all*3lliieU.*^*‘^ *** received only at designatod receiving stations. Resolution is Tk? 
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} 


r:‘%2.'a sarJ^ aiy^^rs:*- 

AVHRft/2 is to bt *istd on tbo HOAA-0, F. and 6 series. 


m 

Channel 

1 * It* nnn - 

Raaoltttlon at 
Subpoint 


PrlMrjr Vao 

1 

1 ka 

For: 

TIROS-R 0.55-0.90 

«Okk 0.58-o.W 

Dnytlae Cloud end 
Surfoee Kapplnd. 

2 

1 ka 

0.725-1.10 

Snrfoce 7eter 
OoliBoatieu 

3 

1 ka 

3.55-3.93 

SST, nehttlM 
Cloud HopplaC 

4 

1 ka 

10.5-11.5 

SST. Doy/Kisht 
Cloud Mapplns 

5 

1 ka 

n. 5-12.5 

So* Surfoco 


. th. str..«p«ric s«™»., U.U (SSU) .. «mH.« U« COj ,««.« •». •*«*- 

m 4 prOTtdti t*i*«r.t«r« lnloi«tto« fw *, sMSltiw io Mtrv trm U» vttfbit !• ttt 

and is used in conjunction with the SSU and HlRS/2. 
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TIROS-N Opmttonal Vwtfcal Soundar 
(TO VS) CharaelMtelles 
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The DCS is iinwided by the Centre Netfonel d’Etudes Spetleles (OKS) of freo«. ^ 55? 

GTIection end P1etf<m Locetfon Systeo. . The AllCOS DCS p^fdes e mms to locete end/or 

pletfofBS. novlng bouys. end beltoon pUtforos. It Includes two services not evelleble In the peostetlonery 

(GOES) deterolne pletfora '®'**^®*.“**!** “ *?*'15i?i??4-5fc?i2ur moIoos feOMOi 

. I( Is ^le to ecqcire dete frae eny piece in the uorld* but aost perttculor 1» the polar rotiOMi MyoM 

transafsslon of the GOES 


The SEM oeesures soler proton flux, alpha particle, and electron flux density, energy spoctna and total partl- 
culale 'energy distribution and space craft altitude. The SEM has three dettctars: 


- The Total Energy Detector (TED) neasures the intensity of particles In the energy bands of 0.3 to tO.O 


- The Nediw Energy Proton and Electron Detector (MEPEO) senses protons, electrons, and U 
of 30 to around M kev. 


In tho 


380 kev 


^TteHigh Enenw Proton and Alpha Detector (HEPAO) ^ 

. The HEPAO auonents the neasurenents currently being oade by IIOAA s DOES systans. 
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1THER IHFIMHATICII 


SATtum Dataj availability rate; 

m mmm mmm mm mm mm mm mm 

iSinSPJL 


Instantaneous (real-tiae), direct readout. 
Playback (delay-tlae) . stored readout. 


'l^ctronic r^leaetr^Transaisslon f^foa the satellite to a 

groui^ r^ei v i ng^ stolo n. 


Satellite Data; primary ground receiving 

STATION LOCATIONSt 


Wallops Island. Virginia; Ollsore Creek, Alaska, and 
CUES, Toulouse, France 


§ATELLlTr^OATAj PRIMARY PROCESSING 
CENTER locations: 

SATElIrirDATArPRlMARY’" JSE/APPLICATION: 

lo'OBTAlir A dditTonal TneowS^tTon 


NOAA/NESS, Sultland, Maryland 


Heterologlcal, Environaental and RAD 


National Environaental Satellite Service 
National Oceanic and Atmospheric Adainistration 
U.S. Department of CoMerce 
Sultland, Maryland 20233 
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- GOES - 

Geostationary Operational Environnental Satellite 




In May 1974» NASA launched the first Synchronous Heterologlcal Satsllite 
(SMS-1) as the first in a series of NOAA*s - Geostationary Operational 
Environnental Satellite (GOES) Prograa. Since 197k, Your aore geostationary 
Satellites have been put into space. 

The geostationary satellites are essentially "parked in* space" at an altitude 
and speed that keeps then continually at the sane point above the earth* s 
surface. The "parked in space" concept is temed geostationary, earth- 
synchronous, geo-synchronous, or~aerely synchrono^ts. 

The satellite sensors can acquire data and inagery of the conplete earth 
disc 'or a fourth of the earth's surface, every 30 ninutea, 24 hours a day. 
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SATaUTL DATA 


22 ,^ Mus 

(5) geostationary satellites are positionsd over the ear^*^ equator atx 
_ yc® 155® •* »"<* 60® E; and aaintalned by the Onlted States. 

_ 0*^ longitude; and aaintained by the European Space Agency (ESA). 

. lAO® E; and aaintained by the National Space Developaent Agency (NASDA) of Japan. 

OfttlT Type I “sTa tlonary"%^o^ earth* a equator and traveling at a constant speed 

Orbits Per Oi^t ~ — 

IxPECTEO Operational Lifetime. ^2) to four (a) years per satellite. 

Senbm’SystensI ■ 


— li—— * 

iNCLINATlON/PoSiTlON t 


• The Visible and Infrared Spin-Scan Radioaeter (VISSR). 


On the VISSR. an eight kilometer strip scene of the earth*s surface is iaaged 
through a 1^" telescope aperature, reflected off a spin-scan airrou, and passed 
through an optical systea into the sensor's detector arrays. 

So that an entire earth frame (disc picture) is iaaged, the GOES satellite spins 
on an axis nearly parallel to the earth's spin axis. And Just before the 16" 
telescope aoves (called a sweep) across the earth's surface, the satellite 
timing system begins data sampling and continues until the sweep has completely 
passed over the earth. Pol'i owing each sweep, the spin-scan airrow is adjusted 
so that an adjacent or next lower sight kilometer strin is imaged on the next 
rotation. This adjustment/rotation process is repeated 1,821 tines until the 
entire earth frame (picture disc) is acquired. 

The eight kilometer strip scene is viewed in eight visible (VIS) channel 
sensors, and in two infrared (IR) channel sensors. The VIS and IR channel 
and resolution ranges are: 


VIS: 


IR: 


Channel Ranges - 0.55 to 0.75 ha 
Resolution - 1, 2, or 8 ha depending on a 

predet orained selection. 


Channel Ranges - 10.5 <>■ to 12.6 na 

Resolution - 8 x l» ha (standard) 
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OTHER IIIFOWIATION 


SATELLITE DATA; AVAILABILITT RATE: - ‘Wry 30 almtea during daylight bourn. 

IR • mvmry 30 alnutea, 2l| hours a day. 


COLLECTION METHOD: 


“* ”* TffecTi^ic Tt^aaalry T” €ranaSH safwr*froaT CKa“ aTtaYTl K 

_ gro^d rev iving s ta tion. .n. 


PRIMARY GROUND Wallops Island. Virginia la the station aaintalnina overall control. 

RECEIVING STATION: Hoseverg ground receiving stations capable of receiving GOES are located 

In nearly every country around the world. 


PRIMARY PROCESSING CENTER: Satellite Services Division, World Weather Building, 

Washington, D.C. 


PRIMARY APPLICATION: Meterologlcal & Envlronaental 


ADDITIONAL INFORMATION CONTACT: 


Geostationary Systeas Group 
FBl» 

Washington, D.C. 20233 


Note: VIS and IR data provided to the user is in picture 

fomat. Digital format Is available, but only on request. 
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- DNSP - 

Defense Heteoiioijo61cal Satelute PnoeiiAM 


in 1968« th« 0,S, Air Force started collecting aeterologieal data froa a 
satellite systea called the Data Acquisition and Processing Prograa (OAPP). 
The DAPP systea was designed for allltary applications* and as such} the 
systea and lt*s laagery products were classified. 


In 19i>, the 03AF (recognizing that DAPP laagery products had potential 
lientiflc value) reaoved the security restrictions and aada the laagery 
•asiXy available to users outside the allltary applications coaaunity. 

The DAPP systea was later renaaed the Defense Metero logical Satellite 
Prograa (DHSP). with no change in policy for users outside the allltary 
coaaunity. 


The DMSP; 

- Block 5-C was the first operational systea with two polar^orbiting 
satellites and a nighttime high-gain visual range, earth-iaaging capability 
for city lights and aurora borealis. This systea was phased out in 1977. 

- Block 5-D was the first systea to achieve constant cross-track apatial 
resolution of scanner data for autoaated processing and accurate earth 
location of data. The first Block 9-D series was launched in depteaber 1976. 
It aalfunctioned in orbit and was restored to operation on April 1, 1977* 

The second systea was launched on June 1977. The Block 5-D is the 
DHSP's current operational systea. 
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SATE11IT£ D/flA 


- ^tituk: 

- Ihclimatioh/Positiom: 


517_mii2 

98 " 


- Orbit Type: 

- O^tsTer"^! ' 

- KpECTEd" OPERATIOMAir Ll pifTHE : 

- Sensor^SystemsI 


Near Polar-Sun-^ynchronous 

Two (2) to four (4) years per satellite. 


- A Scanning Optical Telescope Systea 


CHANNEL 

WAVELENGTH (ua) 

RESOLUTION 

Visible (VIS) 

0.5 • 1*2 um 

.6 km or 3*7 kis 

Infrared (IR) 

8.0 - 13*0 ua 

•6 ka or 3*7 ka 

Swath Width: 2,890 1 

km 

Imagery Format: 289B x 5360 ka 


- A Soundiiut Radiometer 

An 8-channel system providing vertical temperature and humidity 
profiled of the atmosphere and total ozone. 
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OTHER INFQBHATlQIi 


SATELLITE DATA; AVAILABILITY RATE: 

■ 

COLLECTION METHOD: 

■ 

PRIMARY GROUND 
RECEIVING STATION: 

« 

PRIMARY PROCESSING CENTERS: 
PRIMARY APPLICATION: 
AOOITIONAL INFORMATION CONTACT: 


Instantaneous (real-time), direct readout. 

Playback (delay-time), stored readout. 

— TlTcTr^n Ttei^n ?y )“"tTanSmI IsfounrroST £Fe*“ jaleTITCe To“ " 

ground receiving i 


Received at U.S. Air Force ground 
DMSP satellites controlled from: 


stations, worldwide,, and U.S, Havy carriers, 
Loring AFB, Maine and Fairchild APB, Washington 


Air Force Global Weather Center (OWC) 
Offutt AFB, Nebraska 


Met.rologic.l (.iUtary application), Scl.ntlflc/clvlll«_ 0 OM|^yj^^^ 


NOAA/NESS 

World Weather Building 
Camp Springs, Maryland 20233 


DMSP Satellite Data Ubrary 
Space Science and Engineering Center 
The University of Wisconsin 
Madison, Wisconsin 33706 
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- LANDSAT - 


fiUlSBDUIIIl 


Th« first satellite in the Earth Resources Technology Satellite (ETRS) Program 
was launched in July 1972, and naaed ERTS-1. It was followed Into space by a 
second satellite in January 1975t and at that tine the ERTS Progran was rsnaasd 
LANDSAT. In March 1978, a third satellite, named LANDSAT-C, wes put Into orbit. 
The three satellites that now make up the LANDSAT system are called LANDSAT 1 
and 2, and LANDSAT- 3, 


SATELUTE DATA 


/^nTUK: 

IMCLIMATIOM/POSITIOH : 


580 NIU8 


Ranges betneen 98 * and 99 * for all three 

SATELLITES 


Orbit Typei Near Pour - Sun-Synchronous 

Orbits Per Day: 

txScTEo" OPERATIONAir LTfET IME j Design lifetime - one year. 

Sensor Systems. „ <pjje Return Beam Vldlcon Camera (RBV), 

- The Multlspectral Scanner (MSS), 

- The Vt'ldeband Video Tape Recorders ('’'RVTR), 

” The Date Collection System (DCS). 

The RBV is used to obtain high resolution television pictures of the earth. On 
LANDSAT 1 8t 2, the RBV onerotes by shuttering three independent cameras 
simultaneously, each sensing a different spectral band in the range of 0.43 to 
0.85 um. "i:e ground area image is 100 x 100 nautical miles. On LANDSAT-3* the RBV 
differs in that effective resolution is increased by a factor of two, spectral 
band response is 0.50 to 0,75 um, and two panchromatic cameras are used to produce 
. side-by-side iisages rather than three overlapping images of the same scene. Each 
side-by-side scene Images a ground area approximately 53 x 53 nautical miles. See 
diagrams below. 
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The MSS produces a continuous Image strip of the earth's surface in various 
spectial bands. On LANDSAT 1 & 2, the MSS responds to earth reflected sunlight 
in four spectral bands. On LANDSAT-3, a fifth band has been added that responds 
to thermal infrared radiation. The MSS continually scans the earth in a 100 us 
swath perpendicular to the LAHDSAT orbital track. Scanning is accomplished in 
the cross-track direction by an oscillating mirror and motion along the orbit 
provides the along-track scan. 
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L^ffDSAT MSS Response Bands 


Band 

SiMCtral RispoMC 
(MicfoaaatMt) 

4 

0.S0.6 

S 

O.fiO.7 

6 

0.7 0.1 

? 

0.1 • 1.1 

1 

10.4 • 12 J (Landiat-C only) 


Note: Bands 1, and 3 designated 

RBV spectral response bands. 


The V/BVTR, The uses of data from the RBV and HSS sensors are complementary in several 
respects and both sensors can be onerated simultaneously over the same terrain 
during daylight hours. V.’hen operated over a ground receiving station, their (fata are 
transmitted in real time to the ground receiving site and recorded there on magnetic 
i-ape. When the RBV and MSS sensors are operated at locations remote from a ground 
receiving station, two wideband video tape recorders (WBVTR) are used to record the 
video data. Each WBVTR records and reproduces either RBV or MSS data upon command 
and each has a recording capacity of 30 minutes. 

The DCS obtains data from remote, automatic data collection platforms, which are 
epDipped by specific investigators, and relays the data to ground stations whenever 
the LAHDSAT satellite can mutually view any platform and any one of the ground 
stations. Each DCS platform collects data from as many as eight sensors, supplied by 
the cognizant investigator, sampling such local environmental conditions as 
temperature, stream flow, snow depth, or soil moisture. Data from any platform are 
available to investigators within 24 hours from the time the sensor measurements are 
relayed by the satellite. 
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1THCR INFORHATlQIi 

SATELLITE DATA; AVAILABILITY RATE: 
COLLECTION METHOD: 

I 

PRIMARY GROUND 
RECEIVING STATION: 

• mmm 

PRIMARY '‘'^''^ESSING CENTERS; 
PRIMARY APPLICATION: 

ADDITIONAL INFORMATION CONTACT 


( 


Instantaneous (real-time), direct readout, 
playback (delay-time), stored readout. 


"Ele^roni ~ t teieme t ryT TransmTesToiT from “HTT MtefTfre^o a 
ground receiv^ig^otn^on# ^ m ^ i — * 


Fairbanlce. Alaska; Goldstona. Calitorata, and Oraanbalt. Maryland 


Goddard Space Flight Center (OSPC), Maryland 

LaTd“^“R^oTr«~"iTe~IIdlf^e 7 ^^»^^ Me tero logical, Enviroimantal, 
Agricultural and Forestry P r^uction, and — ^ 


National Aeronautics and Space Administration 
Goddard Space Flight Center 
Greenbelt, Maryland 2077 * 
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1830 NASA Road 1 
Houston, TX 77058 


17 


NASA- JSC 


